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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be avaiiable under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply Is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
Any reply received by the Office later than three months after the mailing date of this oommunlcatlon, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 )I3 Responsive to communication(s) filed on 10 October 2003 , 
2a)n This action is FINAL. 2b)^ This action is non-final. 

3) n Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

4) ^ Claim(s) 1-44 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) n Clajm(s) is/are allowed. 

6) 13 Claim(s) 1-4,16-19.28-32 and 44 is/are rejected. 

7) S Claim(s) 5-15.20-27.33-43 is/are objected to. 

8) n Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) 0 The specification is objected to by the Examiner. 

10)^ The drawing(s) filed on 10 October 2003 is/are: a)n accepted or b)^ objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
11 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 
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12)n Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
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1 .□ Certified copies of the priority documents have been received. 

2. n Certified copies of the priority documents have been received in Application No. . 

3. n Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
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DETAILED ACTION 

Information Disclosure Statement 

1. The information disclosure statement (IDS) submitted on 10/10/2003 is in compliance with 
the provisions of 37 CFR 1.97. Accordingly, the information disclosure statement is being 
considered by the examiner. 

Drawings 

2. The drawings are objected to because: it is not clear whether FIG.3 is prior art or if is part of 
an embodiment of the present invention. It is requested that the applicant clarifies such confusion. 
Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in reply to the Office 
action to avoid abandonment of the application. Any amended replacement drawing sheet should 
include all of the figures appearing on the immediate prior version of the sheet, even if only one 
figure is being amended. The figure or figure number of an amended drawing shovild not be labeled 
as "amended." If a drawing figure is to be canceled, the appropriate figure must be removed from 
the replacement sheet, and where necessary, the remaining figures must be renimibered and 
appropriate changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renximbering of the 
remaining figures. Each drawing sheet submitted after the filing date of an application must be 
labeled in the top margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 CFR 
1.121(d). If the changes are not accepted by the examiner, the applicant will be notified and 
informed of any required corrective action in the next Office action. The objection to the drawings 
win not be held in abeyance. 
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Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the 
subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

4. Claims 1,2,16-17,28,44 are rejected under 35 U.S.C. 103(a) as being unpatentable over Reed 
et al. (US 5,961,658) in view of Krishnapura et al. (US 6,717,461 B2). 

As to Claims 1 & 44, Reed et al. discloses a read channel (col.4, line 28), a viterbi decoder for 
decoding a received data stream to produce an estimated sequence representing decoded data bits 
(col.4, Unes 36-37); and a sequence selection stage for analyzing error events and selecting a 
sequence based upon the analysis of the error events (coL4, lines 38-43 and as depicted in fig.9); the 
sequence selection stage and the Viterbi decoder each include at least one threshold (as depicted in 
Table 2, coL7, lines 33-35; col.10, lines 21-26). 

Reed et al. fails to particularly disclose at least one threshold of the sequence selection stage 
and the Viterbi decoder is dynamically biased to improve detection reliability in the presence of data 
dependent noise. 

However, Krishnapura et al. discloses a technique for implementing a dynamic biased circuit, 
such as the one depicted in FIG.lOe. Therefore, it would have been obvious to one of ordinary skill 
in the art, at the time of invention to implement a circuit such as the one disclosed by Krishnapura 
et al. into the system disclosed by Reed et al., the motivation being because it would provide such 
system with the enhanced capability of providing noise reduction for small input signals, thus 
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showing the external linearity and syllabic companding of the dynamically biased filter (col. 14, lines 
1-5 of Kdshnapura et al.). 

As to Claim 2, in the obvious combination as stated above, Reed et al. further discloses an 
equalizer for receiving a readback signal and producing a desired target response at the Viterbi 
decoder (as depicted in FIG.5, "74", col.10, lines 8-9). 

As to Claim 16, Reed et al. discloses a memory for storing data (as depicted in Fig.9, "188", 
col. 13, line 64); and a processor configured for decoding a received data stream to produce an 
estimated sequence representing decoded data bits, for analyzing error events and for selecting a 
sequence based upon the analysis of the error events (col.4, lines 36-37; col. 4, lines 38-43 and as 
depicted in fig.9); wherein the processor includes at least one threshold (as depicted in Table 2, coL7, 
lines 33-35; col.10, lines 21-26). Reed et al. fails to particxilarly disclose at least one threshold is 
dynamically biased to improve detection reliability in the presence of data dependent noise. 

However, Krishnapura et al. discloses a technique for implementing a dynamic biased circuit, 
such as the one depicted in FIG.lOe. Therefore, it would have been obvious to one of ordinary skiU 
in the art, at the time of invention to implement a circuit such as the one disclosed by Krishnapura 
et al. into the system disclosed by Reed et al., the motivation being because it would provide such 
system with the enhanced capability of providing noise reduction for small input signals, thus 
showing the external linearity and syllabic companding of the dynamically biased filter (col. 14, lines 
1-5 of Krishnapura et al.). 

As to Claim 17, Reed et al. fiirther discloses an equalizer for receiving a readback signal and 
producing a desired equalized target response at the Viterbi decoder (as depicted in FIG.5, "74", 
col.10, lines 8-9). 
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As to Claim 28, Reed et al. discloses a processor configured for decoding a received data 
stream to produce an estimated sequence representing decoded data bits (coL4, lines 36-37), 
analyzing error events and selecting a sequence based upon the analysis of the error events (col.4, 
lines 38-43 and as depicted in fig.9) based upon a chosen threshold (as depicted in Table 2, col.7, 
lines 33-35; col.10, Unes 21-26). Reed et al. fails to particularly disclose the threshold is dynamically 
biased to improve detection reliability in the presence of data dependent noise. 

However, Krishnapura et al. discloses a technique for implementing a dynamic biased circuit, 
such as the one depicted in FIG.lOe. Therefore, it would have been obvious to one of ordinary skill 
in the art, at the time of invention to implement a circuit such as the one disclosed by Krishnapura 
et al. into the system disclosed by Reed et al., the motivation being because it would provide such 
system with the enhanced capability of providing noise reduction for small input signals, thus 
showing the external linearity and syllabic companding of the dynamically biased filter (col. 14, lines 
1-5 of Krishnapura et al.). 

5. Claims 3,4,18,19 are rejected under 35 U.S.C. 103(a) as being unpatentable over Reed et al. 
(US 5,961,658) in view of Krishnapura et al. (US 6,717,461 B2), further in view of Lee et al. (US 
6,148,431). 

The combination of Reed et al. and Krishnapura et al. discloses the read channel as claimed 
in base claim 1 (supra), however, they fail to particularly disclose a branch metric generator for 
generating distance metrics for a received data stream; a plurality of adders for adding the distance 
metric for each possible branch to a previously accumulated path metric to produce a revised path 
metric for each branch; at least one comparator for comparing the revised path metric for a plurality 
of branches; and a selector for selecting a path metric for a path having a smallest path metric. 
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However, Lee et al. discloses a branch metric generator for generating distance metrics for a 
received data stream (as depicted in FIG.3, "302", col.4, lines 20-21, 26-29); a plurality of adders for 
adding the distance metric for each possible branch to a previously accumulated path metric to 
produce a revised path metric for each branch (as depicted in FiG.6-7, col.6, line 60); at least one 
comparator for comparing the revised path metric for a plurality of branches (as depicted in FiG.6- 
7, col.6, line 60); and a selector for selecting a path metric for a path having a smallest path metric 
(as depicted in FiG.6-7, coL6, line 60; col.6, line 66-col.7, line 12). 

Therefore, it wovild have been obvious to one of ordinary skill in the art at the time of the 
invention to implement an ACS ciccmt as disclosed by Lee et al. into the read channel disclosed by 
Reed et al. and Krishnapura et al, the motivation being, because it would provide the read channel 
with the enhanced capability proving an updated or current state metric value in a parallel operation 
(col.3, lines 4-15, and col.4, lines 4-5 of Lee et al.). 

As to claim 4, in the obvious combination Reed et al. and Krishnapura et al further discloses 
a read channel wherein the at least one comparator includes a threshold for making a bias 
adjustment to improve detection reliability in the presence of data dependent noise, as discussed in 
base claim 1, supra. 

As to Claim 18, the combination of Reed et al. and Krishnapura et al. disclosed the system as 
claimed in base claim 16, but fails to particularly disclose the processor is further configured for 
adding the distance metric for each possible branch to a previously accumulated path metric to 
produce a revised path metric for each branch, for comparing the revised path metric for a plurality 
of branches and for selecting a path metric for a path having a smallest path metric. 

However, Lee et al. discloses adding the distance metric for each possible branch to a 
previously accumulated path metric to produce a revised path metric for each branch (as depicted in 
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FiG.6-7, coL6, line 60 & col.6, line 66-coi.7), for comparing the revised path metric for a plurality of 
branches and for selecting a path metric for a path having a smallest path metric (as depicted in 
FiG.6-7, coL6, lines 9-23, line 60 and col.6, line 66-col.7, line 12). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to implement an ACS circuit as disclosed by Lee et al. into the read channel disclosed by 
Reed et al. and Krishnapura et al, the motivation being, because it would provide the read channel 
with the enhanced capability proving an updated or current state metric value in a parallel operation 
(col.3, lines 4-15, and col.4, lines 4-5 of Lee et al.). 

As to claim 19, in the obvious combination Reed et al. and Krishnapura et al further 
discloses a read channel of claim wherein the at least one comparator includes a threshold for 
making a bias adjustment to improve detection reliability in the presence of data dependent noise, as 
discussed in base claim 16, supra. 

6. Claim 29, 30 are rejected as being unpatentable over Sawaguchi et al. (US 2002/0040462), in 
view of Reed et al. (US 5,961,658), furdier in view of Krishnapura et al. (US 6,717,461 B2). 

Sawaguchi et al. discloses a data storage system comprising at least one storage medium for 
storing data thereon (as depicted in FiG.5 & 7; page 11, ^0101); a motor for moving the at least one 
storage medium (as depicted in FIG.7, "305"; page 11, ^0102); a transducer, operarively coupled to 
the at least one storage medium, for reading and writing data on the at least one storage medium 
(FIG.7, "303"; page 11, ^0101); an actuator, coupled to the transducer, for translating the transducer 
relative to the at least one storage medium (FIG.7, "304"; page 11, ^0101). 

Sawaguchi fails to particularly disclose a read channel for processing a data stream received 
via the transducer, the read channel further comprising: a Viterbi decoder for decoding a received 
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data stream to produce an estimated sequence representing decoded data bits; and a sequence 
selection stage for analyzing error events and selecting a sequence based upon the analysis of the 
error events; wherein the sequence selection stage and the Viterbi decoder each include at least one 
threshold, and wherein at least one of the threshold of the sequence selection stage and the Viterbi 
decoder is dynamically biased to improve detection reliability in the presence of data dependent 
noise. 

However, Reed et al. discloses a read channel (col. 4, line 28), a viterbi decoder for decoding 
a received data stream to produce an estimated sequence representing decoded data bits (col.4, lines 
36-37); and a sequence selection stage for analyzing error events and selecting a sequence based 
upon the analysis of the error events (col.4, lines 38-43 and as depicted in fig.9); the sequence 
selection stage and the Viterbi decoder each include at least one threshold (as depicted in Table 2, 
col.7, lines 33-35; col.10, lines 21-26). 

Reed et al. fails to particularly disclose at least one threshold of the sequence selection stage 
and the Viterbi decoder is dynamically biased to improve detection reliability in the presence of data 
dependent noise. 

However, Krishnapura et al. discloses a technique for implementing a dynamic biased circviit, 
such as the one depicted in FIG.lOe. Therefore, it would have been obvious to one of ordinary skill 
in the art, at the time of invention to implement a circuit such as the one disclosed by Knshnapura 
et al. into the system disclosed by Reed et al., the motivation being because it would provide such 
system with the enhanced capability of providing noise reduction for small input signals, thus 
showing the external linearity and syllabic companding of the dynamically biased filter (col. 14, lines 
1-5 of Krishnapura et al.). 
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Therefore it would have been obvious to one of ordinary skill in the art, at the tkne of the 
invention, to implement a read channel as disclosed by Reed et al. and Krishnapura et al. into the 
data storage system of Sawaguchi et al., the motivation being because it would provide the data 
storage system with the enhanced capability of providing a performance gain and reduce the 
probability of errors (col.4, lines 20-25 of Reed et al.). 

As to Claim 30, in the obvious combination as stated above. Reed et al. further discloses an 
equalizer for receiving a readback signal and producing a desired target response at the Viterbi 
decoder (as depicted in FIG.5, "74", coLlO, lines 8-9). 

7. Claim 31,32 are rejected as being unpatentable over Sawaguchi et al. (US 2002/0040462), in 
view of Reed et al. (US 5,961,658), furdier in view of Krishnapura et al. (US 6,717,461 B2). 

The combination of Sawaguchi et al.. Reed et aL and Krishnapura et al. discloses the read 
channel as claimed in base claim 29 (supra), however, they fail to particulady disclose a branch 
metric generator for generating distance metrics for a received data stream; a plurality of adders for 
adding the distance metric for each possible branch to a previously accumulated path metric to 
produce a revised path metric for each branch; at least one comparator for comparing the revised 
path metric for a plurality of branches; and a selector for selecting a path metric for a path having a 
smallest path metric. 

However, Lee et al. discloses a branch metric generator for generating distance metrics for a 
received data stream (as depicted in FIG.3, "302", col.4, lines 20-21, 26-29); a plurality of adders for 
adding the distance metric for each possible branch to a previously accumulated path metric to 
produce a revised path metric for each branch (as depicted in FiG.6-7, col.6, hne 60); at least one 
comparator for comparing the revised path metric for a plurality of branches (as depicted in FiG.6- 
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7. col.6, line 60); and a selector for selecting a path metric for a path having a smallest path metric 
(as depicted in FiG.6-7, col.6, line 60; col.6, line 66-col.7, line 12). 

Therefore, it woxild have been obvious to one of ordinary skill in the art at the time of the 
invention to implement an ACS circuit as disclosed by Lee et al. into the read channel disclosed by 
Reed et al. and Krishnapura et al, the motivation being, because it would provide the read channel 
with the enhanced capability proving an updated or current state metric value in a parallel operation 
(col.3, lines 4-15, and col.4, lines 4-5 of Lee et al.). 

As to claim 32, in the obvious combination Reed et al. and Krishnapura et al further 
discloses a read channel of claim wherein the at least one comparator includes a threshold for 
making a bias adjustment to improve detection reliability in the presence of data dependent noise, as 
discussed in base claim 29, supra. 

Allowable Subject Matter 

8. Claims 5-15,20-27,33-43 are objected to as being dependent upon a rejected base claim, but 
woxild be allowable if rewritten in independent form including all of the limitations of the base claim 
and any intervening claims. 

Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure: 

• Ashley et al. (US 2004/0032683 Al) discloses method and apparatus for calibrating data- 
dependent noise prediction. 

• Glover (US 6,101,227) discloses a detector and method for detecting defects in the magnetic 
media of a mass storage system. 
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• Bush et al. (US, 6,158,027) discloses an enhanced noise-predictive maximum likelihood 
(NPML) data detection method and apparatus for direct access storage device (DASD). 

• Leung et al. (US 6,546,518) discloses a detector error suppression circuit and method. 



reproducing method. 
• Feyh et al. (US 6,396,254 Bl) discloses a read channel. 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Dismery E Mercedes whose telephone number is 703-306-4082. The 
examiner can normally be reached on Monday - Friday, from 9:00am - 4:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
David Hudspeth can be reached on 703-305-4040. The fax phone number for the organization 
where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR system, 
contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Yamaguchi et al. (EP 0871170 A2) discloses information reproducing apparatus and 
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